Label-free genotyping of single-nucleotide polymorphisms for DNA and RNA targets using a cationic polythiophene derivate.
By using the specific primer extension reaction, a new assay for genotyping of single-nucleotide polymorphisms (SNPs) has been demonstrated. The assay relies on the conformational and colorimetric change of water-soluble polythiophene derivative, poly[3-(3'-N,N,N-triethylamino-1'-propyloxy)-4-methyl-2,5-thiophene hydrochloride] (PMNT), upon forming interpolyelectrolyte complex with extended double strand DNA and non-extended single strand DNA. All three kinds of SNP genotypes can be colorimetrically identified with one primer extension reaction in homogeneous solution. Moreover, combining with the specific digestion of RNA strands in the RNA/DNA hybrids, the proposed assay can also be applied to SNP genotyping for RNA templates. The SNP genotyping assay does not require chemical modification of oligonucleotide probes and nucleic acid targets and any separation step. It would be useful for routinely SNP detection in ordinary laboratories.